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Abstract

In this dissertation, some criteria of nonsingular H-matrix,
some new basic properties of inverse H-matrix and the convergence
theorems of some iterative methods for the system of linear equa-
tions are given. There are eight chapters altogether.

In chapter 1, the background of this dissertation is introduced.
In chapter 2, some criteria for nonsingular H-matrix are given and
some examples are presented to show the superiority of the criteria.
In chapter 3, the criteria for the degree of stability of linear ordinary
system are given. In chapter 4, some new basic propeties of inverse
H-matrix are studied on the basis of paper [16]. In chapter 5,
the convergence of generalized alterating iterative method for the
system of linear equations is studied when the coefficient matrix is
a nonsingular H-matrix and some comparison theorems of spectral
radius of the iterative matrix are given when the coefficient matrix
is a nonsingular M-matrix (a subclass of nonsingular H-matrix). In
chapter 6, the convergence of parallel alterating iterative method
for the system of linear equations is studied when the coefficient
matrix is a nonsingular H-matrix and some comparison theorems of

spectral radius of the iterative matrix are given when the coefficient
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matrix is a nonsingular M-matrix (a subclass of nonsingular H-
matrix). In chapter 7, the convergence of two-stage multisplitting
iterative method for the system of linear equations is studied when
the coefficient matrix is a nonsingular H-matrix. in chapter 8, the
convergence of the extrapolated iterative methods for the system of
linear equations is studied when the coefficient matrix is a singular
H-matrix and a singular Hermitian positive semidefinite matrix,

respectively.

Keywords: nonsingular H-matrix, inverse H-matrix, singular H-matrix,

singular Hermitian positive semidefinite matrix, iterative method.
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1.1 EEHE X

RARBEMRRILBFEEM A IERE T RRHOZEN, it
O R RMRER 2 HEE, AEMRA N FFRET T
FIATSR. 7ECERT, W oBEE S Aa EMEsRE A A
EFFEAERE. Bln: e, BRAHAMTR RS %
B M MM EEHEEMEMGE KRN TREE, KRR
SMREEFR P RE H . Hermite I E M M E L. Xt
X SRR IR MR T R T A BB R A (XSS R R &,
i H M4 RRERRA L, XTERZHFE MRS ER
KA.

T HEEMEEENTRIEYERE, FFUXTEHHRL
AREE, FHBRBRZMG|EE SR TEENEM. HiE
WK EEETERINTEH: —ERREASHRELER, =
ZMREEAR R —8HIEL. H 1937 F/H A. Ostrowski 7E 3 [1]
FEIAN H BB SR T H N — R Rk, X
EAGHEFRMHREECENEZ. A= (a;) e C™" N HEKY
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B A B B SCR B RE (A) = (a;) A M & P Hp

) {lan L=
ai; =
= |aiy |, i#J.

XHEE—F, X HEBEMFRABT M EEATR, Amts
X BT H TR, BT A R T E X
T 3G s R R B ERIEH H S H RSN, XEARRE
£ BE . AR T B ] S SR AR o 4 P R e S M R RS Y.
XA HENRRHHRSEREE T H/FER. 1969 4,
F. Robert 1£3C [4] BF72 &R By BRAN S Q% Xk
BB BRT R T 5 H A MR . 1987 4F, B. Polman
FESC [5] AP H MM ELE T2 A = LU - R it X
M HEEMNE T T o WEE RS TIEEXIE
TRERAMBMBFT, FHEET [ B HER, IAESH
HMEEHME. HEBEMFRZFTURSIRFZHF TIEENE
M, FHib—rEBEHFEZE N FLERBTRE Az = b,
UHRBEM R H B, —S2AMERREm:  Jacobi,
Gauss-Seidel, SOR. AOR %1 28y, FHFHHAELWIFE
X RAEEREAR S GJ, GSOR, GAOR, MSOR, MAOR
SR XK ZENRIFT R RM

BESR H AEREe b=z, R4 B REZE R B X
AR R H MR, BIEAE. A CEX E M. of
LA B BOE ) F 7T 56 B A ST BT 26 4 40 B 10 R

i TR TR ZES Y. BRICE., Rk, K
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BEAMOH EBORBZ —. WE R TEEXIAET ®A 4
BOBBrR, R T —BHE. AR T Y REAEES N
H A2 57 Hermite 1E 3 5 R [ it g S 20504 0 e S5

1.2 WXHMERIHE

AR TAEBERM LR AR EEHAZRY H HEM
Hermite 1E 5 55 REMIAEOC M) 8, RAEAEE H A M HITE, dE4
HHEMEXERRNTREETAN R, ¥ H 8RR AT L
B ZOE MY B0 AE3F H BFE. 47 7% H B A7 5 Hermite 1E
FEHEENERERETBRARREMR S, FELELS S
+E.

FoEAWTIFS HAEMAE. Bl TSN
Ao fREERHE. BHEEL (12) AHAH H HEE LR
Bl L, #—20R5 T HEMYFHER. SEESL T REGE
MRS H B SRR B AR py B st
H.OEANESHT RECER AAEAT H BEENXERBOTRAH
i ERiEmwsttEE . FLERH T REEK NS H
BN LERBOTBRAWRZ ARSI ERE. A
BT ARS8 A 5 H BIFEM AT 57 Hermite 1EE 5
R By SR A AR O R 4 M R A0 o Wi S v v .
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2.1 EFXEE

W R KR o MMETERES, O RRn WA
HI%E, R(A) =Y layl, N={1,2,---.n},i,j€N.

EX 2.1.1 [‘31]1‘;; A= (a;;) ER"™", % A=sI-B, £+
B>0.5>p(B). N4 A A M 4%, & s> p(B). 1] A AiEF
M 46 & .

EX 212 P38 A=(a;;) €C™". A AiEF HEERGH R
AR IER (A) = (a;;) AIEF M4, A+

. {}a,-,- ls i= 75
ajj =
—lagy |, i#3
WEMN A KIS HEEN—IFME X A /U™
e Xt fg o R R B
TN 2.1.3 B13g A= (a;;) € C"*". % |aii| > Ri(A),i € N.
Nk ARPHMAENIESE, Hi2hH AcD: ZHAEEN A
M X. %75 AX cD. U AR XA LMLER, #i2
# A€ GD.
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